ABSTRACT. Chrysactinium (Compositae: Liabeae) is composed of six species, all restricted to the Paramotype regions of Ecuador and Peru. Chrysactinium bngiradiatum and C. rosulatum are considered synonymous with C. acaule because of the high levels of variation exhibited in the characters previously used to distinguish them.
Of the eleven species named above, we place four names into synonomy with C. acaule and one into synonomy with C. caulescens, leaving six species in the genus.
Preliminary cladistic analyses at the tribal level (Bremer 1994; Funk et al. 1996) , as well as traditional morphological studies (Robinson 1983) , place Chrysactinium in a monophyletic group, the subtribe Munnoziinae, along with Munnozia Ruiz and Pav, Philoglossa DC, and Erato DC. The sister-group to Chrysactinium is Munnozia a genus of erect or scrambling herbs or subshrubs found primarily in the Andes.
An attempt was made to examine the species relationships via a cladistic analysis. However, the results of this analysis were not informative because of the nature of the characters used to distinguish the species, primarily leaf pubescence and shape. While these characters are distinctive for each species they did not provide any grouping characters with which to determine sister-taxa.
Pubescence on the vegetative parts of the members of Chrysactinium provides a number of important characters for species delimitation. The four types of vegetative indumentation, all of which are uniseriate and multi-cellular, are as follows (Fig. 
1A-D):
A.) white or off-white, dense, woolly tomentum, (Fig. 1A) ; B.) long, somewhat brittle, purple-walled, trichomes, (Fig. IB) ; C.) white, cob webby, often deciduous arachnoid tomentum, (Fig. 1C) ; and D.) coarsely pilose indument with evenly spaced, stiff, white, slightly curved hairs, (Fig. ID) .
The abaxial surface of the leaves is covered with a dense woolly tomentum ( and adaxial leaf surfaces sometimes have coarsely pilose indument as well (Fig. ID) . Arachnoid tomentum is sometimes found on the adaxial surfaces of the leaves and is often deciduous, it is also found on some involucral bracts and on the peduncles (Fig. 1C) . The purple-walled trichomes (Fig. IB) are common on the peduncle and near the base of the involucre where they are intertwined with the arachnoid tomentum ( Fig. 1B-C ). Both the arachnoid tomentum and the purple-walled trichomes are long and intertwined, however, in addition to being purple, the trichomes are thicker, more brittle, and have undulating walls. Less frequently, the purple-walled trichomes are found near the base of the petioliate leaf and occasionally scattered in other places such as the leaf margins and along the midvein. Robinson and Brettell, Phytologia 28: 49. 1974 .
Small herbaceous perennials; milky sap reported only for Chrysactinium hieracioides. Rhizomatous with lateral roots beginning immediately below the lowermost leaves; stem covered with a woolly tomentum that is often deciduous at maturity. Leaves cauline and opposite or basal and appearing whorled, sessile, petiolate; blades mostly lanceolate, some linear or rhombic, 1-10 X 0.3-1.0 cm (including base), base attenuate to decurrent, margins entire to sharply toothed (iliciform), teeth (when present) often callose-apiculate, apex acute-rounded to callose-apiculate; abaxial surface covered with dense, white or off-white tomentum, with or without coarse hairs; adaxial surface glabrous or with combinations of coarse hairs and often deciduous, arachnoid tomentum. Infloresence a solitary head; peduncles 15-25 (^0) cm long, slender, usually with arachnoid tomentum and purple-walled trichomes; involucre of 4-5 rows, bracts 40-60, mostly lanceolate, some linear or oblanceolate, inner bracts usually narrower than outer, free, apex acute, acuminate, or apiculate; receptacular bracts (chaff) narrowly triangular, 2-3 mm long, sometimes difficult to find. Heads radiate, broadly to narrowly campanulate, generally 1.0-2.5 cm in diameter (excluding rays), corollas yellow; ray florets 30-60, corollas 10-18 mm long, tubes puberulous on outer surface, usually 2-3 dentate, styles yellow sometimes with red near base or apex, 7-10 mm long, branches clavate and l.75-3.00 mm long; disk florets usually 30-60 (100 reported in literature), corollas 4.5-8.0 mm, pilose on outer surface near tube and throat interface, styles yellow, sometimes with red near base or apex, 4-9 mm long, branches 0.4-1.0 mm long, apex acute to rounded, anthers 5, dark brown or black, base rounded, apex acute. Cypselae generally prismatic, dark brown at maturity, 8-10 ribbed, often pilose, carpopodium symmetrical in a distinct ring; pappus of a single row of 30-60, white or offwhite bristles 3-6 mm long; pollen echinate, 30-40 u,m in diameter.
Small herbs growing as solitary individuals or in small groups usually on open, grassy slopes, often rare or uncommon. Although latex is common in the tribe it has been reported only in Chrysactinium hieracioides. Members of this species have been collected between 2,200 and 4,000 m in elevation but are most frequently found between 3,000-3,200 m.
Interesting features include the herbaceous habit with the basal or nearly basal leaves, solitary heads with yellow corollas and long, slender peduncles all of which combine to make members of the genus look somewhat like a member of Hieracium L. In addition, the light-colored, dense, woolly tomentum on the abaxial surfaces of the leaves, dark anthers, deeply lobed disk corollas (throat ca. 2 mm, lobes ca. 2-3 mm), and two distinct types of styles (ray styles ca. 8 mm with branches 2-3 mm and clavate; disk styles ca. 7-8 with branches ca. 0.75 mm and acute) make it part of the Liabeae. KEY 1903, Rivet 478 (holotype: B, destroyed; lectotype here selected: P!; fragment of B. US!; photograph of B: US!; photograph of P: US!).
Perennial herb with no reports of milky sap. Acaulescent. Leaves basal, opposite, forming a rosette, internodes not evident; blades ovate to widely elliptic, some obtrullate or rhombic, 3-nervate, (0.5-) 2-10 X (0.3-) 0.8-2.5 cm (including leaf bases), base petiolate and attenuate to decurrent, margins shallowly and irregularly toothed to iliciform with 1-mm-long, black teeth, apex apiculate to short-acute, abaxial surface with off-white, woolly tomentum, adaxial surface glabrous or with evenly spaced, coarse hairs, arachnoid tomentum mostly absent with the exception of the rare presence on very young leaves. Heads campanulate, 1-2.5 cm wide (excluding rays); peduncles erect, 10-40 cm long, light brown, sparsely to heavily arachnoid-tomentose and sometimes with purple-walled trichomes; receptacular bracts ca. 2-3 mm long. Involucral bracts 40-70 in 5 rows, mostly glabrate, some young heads with arachnoid tomentum (especially near apex) that is deciduous at maturity; those of outer series broadly elliptic to lanceolate, 4-6 X 1-2 mm, dilate, brown or dark purple, apex acute, margins subentire; those of inner series narrowly lanceolate to linear, 8-11 X 1.0-1.5 mm, glabrous or mostly so, green at base becoming brown or purple near apex, apex apiculate, sometimes cuspidate, with one, black, 1-mm-long tooth, margins mostly entire. Ray florets 30-60, corollas ca. 16-18 mm long; tubes 3-6 X 0.25-0.75 mm; laminae linear to elliptic, 12-15 X 2.0-2.5 mm, 3-lobed; styles 8-10 mm long, style branches 2.5-3.0 mm long. Disk florets 60-100, corollas 6.25-8.00 mm long; tubes 3-4 X 0.25-0.50 mm; throats l.75-2.25 X 1.25 mm; lobes 1.5-2.5 mm long; stamens 3-A mm long, thecae 2.0-2.5 mm long, dark green to dark brown; styles 7.5-9.0 mm long, style branches 0.5 mm long. Cypselae isomorphic, cylindrical, 2X1 mm, light to dark brown, moderately to densely puberulous; pappus bristles 4-6 mm long.
Chrysactinium acaule grows in grasslands, on overgrazed hillsides and on rocky outcrops. Its epithet is derived from its characteristic absence of an aerial stem. Two previously recognized species, C. longiradiatum and C. rosulatum, are here placed in synonomy with C. acaule. The types of both C. longiradiatum and C. rosulatum were destroyed in Berlin; the neotypes were selected by comparing all available collections to the photos of the Berlin specimens and selecting the ones that most closely resembled the original material. Robinson (1978) distinguished Chrysactinium longiradiatum from C. acaule because C. longiradiatum usually grows in more northern regions of Ecuador, exhibits a more robust habit, and tends more frequently to have an absence of the partially persistent, pilose indument on the adaxial surfaces of the leaves. C. rosulatum, from northern Peru, was described as having more dentate leaves and less pubescent involucral bracts than C. acaule. Chrysactinium acaule as traditionally recognized was distributed throughout Andean Ecuador and northern Peru, with a greater concentration of representatives in the southern Ecuador provinces of Azuay and Loja. The previously recognized habitat boundaries were not evident in the specimens analyzed for this study. Careful examination of all the characters previously used to separate these three species showed the characters to be extremely variable, almost always so within populations, and occasion-[Volume 24 ally even on a single plant. While it seems that plants growing in each region tend to exhibit specific morphological tendencies, one must conclude that the high levels of variability found at the boundaries of each identified region justify the lumping these previously recognized species under C. acaule.
Within Chrysactinium acaule, we have identified certain morphological trends in six geographical regions. The northern Ecuadorian Provinces around Pichincha contain a large majority of what was formerly recognized as Chrysactinium longiradiatum, the representatives with a general tendency towards a more robust habit. Head diameters range from 2.0 to 2.5 cm (excluding rays), leaf sizes vary between 7-10 cm in length and 2-3 cm in width, and adaxial leaf surfaces and involucral bracts are for the most part glabrous. Exceptions to these general characteristics occur, including Humbles 6318, which contains residual arachnoid tomentum on its adaxial leaf surfaces and has leaves that are small (1.5 X 0.5 cm) in comparison to others in the region. Representatives in this region have been collected at elevations of 3,650-3,900 m from December to August, peaking during April.
The provinces of Chimborazo, Bolivar, MoronaSantiago, and Canar comprise the central Ecuadorian region where robustness is significantly reduced from that of plants growing farther north. Head diameters vary between 1-2 cm (excluding rays), with leaves often 1-5 X 0.3-1.1 cm, and adaxial leaf surfaces usually with long coarse pilose indument except in specimens from the Province of Bolivar where the plants that have been collected tend to be shorter and where the heads are on the average larger than those in other provinces (1.5-2.5 cm in diameter excluding rays). One variant collected at 4,300 m in Chimborazo Province, Soejarto and Hernandez 1368, has glabrous adaxial leaf surfaces. The majority of these specimens were collected at elevations of 3,200-3,800 m during the months of January, February, May, and July.
Azuay and Loja provinces contain the most common morphological type for the species with heads 1-2 cm (excluding rays) in diameter, leaves 3-5 X 0.5-1.5 cm, and coarsely pilose adaxial surfaces. An aberration in this general morphological type can be seen in Holm-Nielsen 4769 where the adaxial leaf surface can be glabrous, or coarsely pilose. Specimens with only glabrous leaf surfaces in this region include Ollgaard and Balslev 9628 and Barclay and Juajibioy 8517. Representatives have been collected in flower at elevations of 3,000-3,500 m year round, peaking from February to April.
The Peruvian departments of Amazonas and Cajamarca comprise the fourth geographical region. It is a center for high levels of variation. Representatives from these provinces mostly have arachnoid tomentum on adaxial leaf surfaces and involucral bracts with some arachnoid tomentum. The leaves show variation in length and pubescense type and in head diameters. For instance, Smith and Vasquez 3511 and Sanchez Vega 3436 have long and short coarsely pilose pubescence with some arachnoid tomentum and some glabrous adaxial surfaces; Sagdstegui-Alva 12260 has short coarsely pilose indument on the adaxial leaf surfaces; Dillon and Turner 1628, with deciduous arachnoid tomentum on some leaves, while others are glabrous. Bracts are all covered by an arachnoid tomentum of varying density, with the exception of one specimen, Sagdstegui-Alva 8839, showing almost no arachnoid tomentum on the bract surfaces. These specimens have been collected at elevations of 2,500^1,000 m from January to August.
Specimens from the La Libertad Province of Peru have heads of small to medium size, coarsely shortpilose adaxial leaf surfaces with some arachnoid tomentum above and involucral bracts with some arachnoid hairs. Variants from this include Dillon 2799, which has a combination of long and short coarse hairs on the adaxial leaf surfaces, and Riccio and La Rose 3547, which has purely arachnoid tomentum on adaxial leaf surfaces. The specimens in La Libertad have been collected from elevations of 3,100-3,400 m mostly in January.
Ancash, Peru, the final geographical region, also contains high levels of variation in adaxial leaf surface pubescence, as well as variation in involucral bract pubescence. These specimens had mediumsized heads and medium-to large-sized leaves. There were an equal number of plants with strong arachnoid tomentum on the outer bracts and specimens with glabrous outer bract surfaces. These also had mostly coarsely pilose and arachnoid indument on the adaxial leaf surfaces. Deviation from this is seen in the small heads of Smith 9794, the purely arachnoid tomentum covering adaxial leaf surfaces of Cerrate 2498 and 3956, and the combination of coarsely pilose, glabrous, or arachnoid adaxial leaf surfaces of Smith 10021. Specimens from Ancash were collected at elevations of ca. 3,400 to 4,500 m from January through June, peaking in April to May.
Additional specimens examined (Cuenca = Her-barium of the University of Cuenca, Azuay Small perennial herbs with no reports of milky sap. Stems leafy portions 2-20 cm long, internodes 0.5-2.5 cm long with dense, surpressed arachnoid tomentum. Leaves opposite, cauline and basal; blades nearly linear to lanceolate, 3-nervate, 1-6 X 0.3-1.0 cm (including leaf base), base petioliate and attenuate, margins mostly entire, some irregularly dentate, apex callose-apiculate, abaxial surface with dense white to grayish woolly tomentum, adaxial surface with sparse, arachnoid indument that is nearly always deciduous at maturity and sparsely to densely coarsely pilose. Heads campanulate, 1-2 cm wide (excluding rays); peduncles erect, 10-30 cm long, gray, covered with sparse to dense arachnoid tomentum, purple-walled trichomes absent; receptacular bracts 1-2 mm long. Involucral bracts 40-50 in 5 rows, mostly glabrous, rarely with sparse, arachnoid tomentum; those of outer series ovate to broadly lanceolate, 4-5 X 1.5-2.8 mm, dark brown with brown-purple apex, apex callose-apiculate, margins entire to subentire; those of the inner series narrowly lanceolate to linear, 8X1 mm long, yellow with brown tips, apex apiculate, margins entire. Ray florets 30-35, corollas 13-19 mm long; tubes 3-4 X 0.33 mm, laminae narrowly elliptic, 9-16 X 1.7-2.5 mm, abaxially pilose, 2-3 lobed; styles 7-8 mm long, style branches 2.0-2.5 mm long. Disk florets 30-40, corollas 6.5-7.0 mm long, tubes 3.0-3.5 X 0.25 mm, throats 1.5-2.0 X 0.5-1.0 mm, lobes 2-3 mm long; stamens 3 mm long, thecae 2 mm long, dark gray-black; styles 7-8 mm long, style branches 1 mm long. Cypselae (immature), isomorphic, obovoid and somewhat compressed, 2-3 X 1 mm, light to dark brown, pilose; pappus bristles 6 mm long.
Chrysactinium amphothrix is named for the characteristic of having different types of hairs on both surfaces of the leaves (amphi-: on both sides, -thrix: hair). Chrysactinium amphothrix is similar to C. caulescens in having long leaves and woolly tomentum on the abaxial leaf surfaces, and differs in the intensity of these characteristics, both being much stronger in C. caulescens. This species is unique in Chrysactinium in that the leaves are more linear in shape, the leaf margins are more subentire, and the abaxial surface of the leaves has a dense, off-white to grayish pubescence. Chrysactinium amphothrix grows among rocks and in subtropical grasslands in Peru and Ecuador as well as on sunny, grassy slopes and in open fields. It is found at elevations of 2,700-3,000 m and it has been collected in flower primarily between May and July.
Additional Small perennial herbs with no reports of milky sap. Acaulescent. Leaves of most plants all basal, forming a rosette, intemodes not evident except on a few which have very small intemodes on side branches; blades ovate, 3-nervate, 1-3 X 0.6-1.2 cm (including leaf base), base petiolate and attenuate, margins remotely denticulate with 3-5 pairs of callous teeth (iliciform), apex acute and callose-apiculate, abaxial surface with dense, white, woolly tomentum, adaxial surface densely coarsely pilose. Heads broadly campanulate, ca. 1.5 cm wide (excluding rays); peduncles erect, 10-18 cm long, dark gray/black, arachnoid-tomentum interspersed with purple-walled trichomes; receptacular bracts ca. 3 mm long. Involucral bracts 35-40 in 4 rows, glabrous; those of outer series ovate, 3-4 X 1.5 mm, surface with sparse arachnoid tomentum, darker in color and purple tipped, apex acute, margins entire; those of the inner series linear, 10-12 X 1 mm, lightly arachnoid tomentose, lighter in color and purple tipped, apex apiculate, margins entire. Ray florets 30-35, corollas 13-14 mm long; tubes 2 X 0.25; laminae linear-elliptic, 10-12 X 2.5-3.0 mm, 3-4-lobed; styles 7-8 mm long, style branches 2.0-2.5 mm long. Disk florets 40-45, corollas 4.5-5.5 mm long, tubes 1.5-2.0 X 0.25 mm, throats 1.5-2.0 X 1 mm, lobes 1.25-1.50 mm long; stamens 3 mm long, thecae 2 mm long, black; styles 4-5 mm long, style branches 0.5 mm long, branches usually 2 but sometimes 3 or 4, ca. 1.6 mm long. Cypselae (immature) isomorphic, cylindrical, 5-6 mm long, dark brown, densely white setulose; pappus bristles 5-6 mm long.
According to the original species description (Sagastegui-Alva and Dillon 1994) Chrysactinium breviscapum ".. .grows at high elevations near small lakes in the jalca and paramo regions of the Peruvian Andes." The epithet breviscapum refers to the brief length of its scape (peduncle), which is somewhat shorter than that in C. acaule, its closest relative. Chrysactinium breviscapum resembles C. acaule in having leaves forming basal rosettes; it differs from C. acaule in having a more broadly ovate leaf shape and the shorter scapes. Chrysactinium caulescens has also been collected in the Incahuasi region of Peru, but it is easily distinguished from C. breviscapum because C. caulescens has distinct internodes, longer scapes, and the adaxial surface of the leaves is glabrous at maturity. Chrysactinium brev-iscapum is known only from the type collection and it is possible that once this species is collected again and its morphology better understood it may be placed in synonomy with C. acaule.
Small herbaceous plants with no reports of milky sap. Stems sometimes branching, leafy portions 10-20 (-30) cm long, internodes 0.5^.0 cm long with dense, surpressed arachnoid tomentum. Leaves forming a rosette, mostly basal; blades narrowly obovate, narrowly rhombic, or lanceolate, 3-nervate, 2-7 X 1.0-1.5 cm (including leaf base), base petiolate and attenuate to slightly expanded, margins subentire to entire, very rarely dentate, apex callose-apiculate, abaxial surface with dense, off-white woolly tomentum, adaxial surface sometimes with arachnoid tomentum when young, glabrate when mature, both surfaces lacking coarse pilose indument. Heads narrowly campanulate, 1.5 cm wide; peduncles erect to slightly decumbent, 15-30 cm long, grayish brown, covered with arachnoid tomentum interspersed with purple-walled trichomes; receptacular bracts 1-2 mm long. Involucral bracts 40-60 in 5 rows, inner and outer rows similar, brownish-orange lighter at the base grading to darker at the apex, glabrous; outer bracts narrowly triangular, 3^4 X 0.75-1.25, apex acute; inner bracts linear to narrowly lanceolate, 8-10 X 0.75-1.25 mm, apex acuminate. Ray florets 30-35, corollas 14-20 mm long; tubes 3-5 X 0.25 mm, laminae narrowly elliptic, 10-12 X 1.0-1.3 mm, 3-lobed; styles 6-8 mm long, style branches 2.0-2.5 mm long. Diskflo- rets 50-60, corollas 6.5-8.0 mm long, tubes 3^4 X 0.25 mm, throats 2x1 mm, lobes 2-3 mm long; stamens 3 mm long, thecae 2-3 mm long, dark gray; styles 6.0-8.5 mm long, style branches 0.75 mm long. Cypselae isomorphic, cylindrical, 2 X 0.75 mm, dark brown, pilose; pappus bristles 4-6 mm long.
Chrysactinium caukscens grows on dry shrubby hillsides in clay soils in paramos. The epithet caukscens is derived from the characteristic presence of a stem. Chrysactinium caukscens has been collected in Ecuador and Peru at elevations between 2,400-3,200 m and flower most often during September. 
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Chrysactinium caulescens is similar to C. amphothrix in having decurrent leaf bases, and is distinguised from C. amphothrix by the lack of coarse pilose indument on the adaxial surfaces of the leaves and the larger number of disk florets (C. amphothrix = 30-40, C. caulescens = 50-60 Small herbaceous plants with milky sap present. Stems varying in length, leafy portions 0-10 cm, internodes 0-4 cm long with dense, surpressed, arachnoid tomentum. Leaves opposite, rarely some forming appearance of basal rosette; blades mostly lanceolate to narrowly ovate, 3-nervate, 2-9 X 0.8-3.1 cm (including base), base petiolate and attenuate to decurrent, margins irregularly subentire to deeply dentate (iliciform), apex callose-apiculate, abaxial surface with dense, off-white, woolly tomentum, adaxial surface covered with scattered to dense coarse pilose indument and little if any arachnoid tomentum. Heads campanulate, 1.5-2.5 cm wide (excluding rays); peduncles erect, 15-25 (-40) cm long, golden orange, covered by dense, arachnoid tomentum with or without purplewalled trichomes; receptacular bracts 2-3 mm long. lnvolucral bracts 50-70, in 4 or 5 series, scabrous, mostly glabrous but some with scattered light arachnoid tomentum especially on outer bracts or near apex; those of outer series elliptic to widely elliptic, 3-5 X 1-2 mm long, green with purple tips, entirely dark purple, or brown with orange tips and borders, apex acute with interpersed arachnoid tomentum, margins subentire; those of the inner series narrowly lanceolate to narrowly triangular, 8-12 X 1 mm, yellow with brown tips, green with dark purple tips on the distil half, or pale yellow with brown-orange tips, apex apiculate, margins subentire, sometimes purple-brown. Ray florets 40-50, corollas 12-15 mm long, tubes 3-4 X 0.25 mm, laminae linear to lanceolate, 10-12 X 1.5-1.75 mm, 3-lobed; styles 6-8 mm long, style branches 1.75-2.00 mm. Disk florets 50-60, corollas 6-8 mm long, tubes 2.5-3.5 x 0.25 mm, throats 1.75-2.25 X 1.25 mm, lobes 2 mm long; stamens 3 mm long, thecae 2-3 mm long, dark gray/brown; styles 7-8 mm long, style branches 0.75 mm long. Cypselae isomorphic, cylindrical, 2-5 X 1 mm, dark brown, hispid; pappus bristles 4-5 mm long.
Chrysactinium hieracioides grows in moist soils, along ravines, and on dry north-facing slopes. It is named for its resemblance to the genus Hieracium (Compositae: Lactuceae). It has been collected in the Andes at elevations of 2,800-3,200 m and is distributed from the Province of Canar in southern Ecuador to Ancash in central Peru. It has been most frequently collected along the road from Cajamarca to Celendin. It appears to flower throughout the year but more often between January to May, peaking in January.
Examples of nearly all of the variability found in Chrysactinium hieracioides can be found in the northern Peruvian Province of Cajamarca. Head sizes in Cajamarca populations vary in diameter from 1-3 cm (excluding rays), the internodes vary from near zero up to 4 cm in length, the peduncles may lack the purple-walled trichomes, the leaf sizes vary from 4 to 9 cm in length and 0.8 to 1.2 cm in width, the leaf margins range from subentire to sharply toothed, and involucral bract coloration is extremely variable (the inner bracts can be green with a dark purple distil half, or pale yellow with brownishorange tips, or brown with orange borders).
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